Abstract Positive psychological well-being is an important predictor of and contributor to medical student success. Previous work showed that first-year African American medical students whose self-concept was highly linked to their race (high racial identity centrality) were at greater risk for poor well-being. The current study extends this work by examining (a) whether the psychological impact of racial discrimination on well-being depends on African American medical students' racial identity centrality and (b) whether this process is explained by how accepted students feel in medical school. This study used baseline data from the Medical Student Cognitive Habits and Growth Evaluation (CHANGE) Study, a large national longitudinal cohort study of 4732 medical students at 49 medical schools in the USA (n = 243). Regression analyses were conducted to test whether medical student acceptance mediated an interactive effect of discrimination and racial identity centrality on self-esteem and well-being. Both racial identity centrality and everyday discrimination were associated with negative outcomes for firstyear African American medical students. Among participants who experienced higher, but not lower, levels of everyday discrimination, racial identity centrality was associated with negative outcomes. When everyday discrimination was high, but not low, racial identity was negatively related to perceived acceptance in medical school, and this in turn was related to increased negative outcomes. Our results suggest that discrimination may be particularly harmful for African American students who perceive their race to be central to their personal Electronic supplementary material The online version of this article (doi:10.1007/s40615-015-0170-3) contains supplementary material, which is available to authorized users. identity. Additionally, our findings speak to the need for institutional change that includes commitment and action towards inclusivity and the elimination of structural racism.
Introduction
Positive psychological well-being is an important predictor of and contributor to medical student success, including academic performance, resilience, and personal fulfillment [1] . Moreover, well-being enhances professionalism and promotes high-quality patient care [2, 3] . Yet, the prevalence of depression and anxiety among medical students is particularly high, exceeding the prevalence among graduate students and young adults in the general population [3, 4] . Previous studies of African American medical students found that they were at greater risk for poor well-being (depression and anxiety) and low self-esteem compared to their counterparts [5, 6] . Research on African Americans' everyday experiences with discrimination suggests that this may be due in part to additional stressors related to their minority status and a lower likelihood of feeling like they will fit in and be accepted in their medical school environment [7, 8] . However, this relationship is not well understood. We hypothesize that these additional stressors may help explain African American students' poorer overall well-being. For example, African American medical students report higher levels of social isolation [7, 8] and more experiences with racial discrimination [8] , both of which have been found in other settings to impact psychological well-being [4] [5] [6] [7] [8] . Ensuring that African American medical students, in particular, have positive wellbeing is of particular importance to the Institute of Medicine goal of diversifying the physician workforce [9, 10] , as wellbeing is linked to retention and success in the profession [11, 12] . Moreover, given the importance of well-being on medical students' success and ability to provide quality patient care, it is important to understand the individual and situational factors that may influence the extent to which African American medical students feel less accepted in medical school and experience poorer well-being and decreased selfesteem than White students.
Researchers have documented that social identity, defined as the portion of an individual's self-concept derived from perceived membership in a relevant social group, may impact the extent to which individuals feel accepted and experience positive well-being in new environments [13] . Racial identity-a specific form of social identity-can play a particularly important role in the psychological well-being of African American children, adolescents, and adults. For the purposes of this paper, racial identity is defined as Bthe significance and qualitative meaning that individuals attribute to being [African American] in their conceptualizations of self^(p.1080) [14] . African Americans self-report their levels of racial identity by answering the extent to which they identify with their racial group by endorsing statements such as BBeing Black is important to my self-image.^However, the relationship between racial identity and well-being has not been studied extensively among medical students, and it is not entirely clear whether and under what conditions strong racial identification might carry psychological advantages [6] .
Research on social acceptance suggests that, because their group is often marginalized or stigmatized, African Americans who are highly identified with their racial group may feel a greater sense of social isolation in predominantly White contexts such as school or work [10] . Thus, although some research suggests that stronger racial identity predicts better psychological functioning of African Americans [11, 12, 15, 16] , there is evidence that the effects of racial identity on social acceptance and well-being may be context dependent [17] [18] [19] [20] [21] [22] [23] [24] . For example, in situations in which (1) the environment is racially hostile (e.g., frequent racial discrimination), (2) there are cues indicating that one is at risk for being negatively stereotyped due to one's race, and/or (3) there is high pressure to conform to a culture that is more comfortable for Whites than African Americans, strong racial identity may be negatively related to psychological well-being [17] . This is because individuals who feel closely connected to their African American identity may feel particularly threatened and less accepted in environments in which there is frequent discrimination against the group with which they identify, relative to those who do not identify as strongly with the group [25] . Evidence suggests that this may be particularly likely for African Americans who are higher in racial identity centrality, a dimension of racial identity that refers to Bthe extent to which a person normatively defines himself or herself with regard to race^ [15] . Studies of African American students attending selective colleges and universities suggest that those who more strongly identify with their racial group (i.e., African Americans) endorse a greater sense of Bcommon fateŵ ith other African Americans, in general; have a greater social distance from Whites; and tend to have different views of racial inequality than African Americans who adopt an American or Braceless^identity [18] . Thus, it is possible that racial identity centrality may moderate the relationship between experiences of racial discrimination (i.e., a racially hostile environment) and mental health, and this may be explained through the extent to which students feel a sense of acceptance in medical school.
The current study extends previous work [6, 19] by examining whether the psychological impact of racial discrimination on well-being depends on African American medical students' racial identity centrality. To date, we are not aware of any studies testing the effects of racial identity centrality and everyday discrimination on African American medical students' acceptance and well-being. Using a national sample of first-year medical students, the present study seeks to examine the impact of racial identity centrality and everyday discrimination on first-year African American medical students' psychological well-being and self-esteem and the extent to which this relationship is explained through students' sense of acceptance in medical school. Signals that the social environment is unfavorable for African Americans as a group should feel particularly self-relevant for African Americans who feel that their racial identity is a core part of their self. Therefore, we hypothesize that everyday discrimination will have a negative impact on well-being and self-esteem among African Americans who are high, but not low, in racial identity centrality and that this process will be explained through the extent to which students feel like they themselves are accepted in medical school.
Data and Methods

Data Source
This study uses baseline data collected as part of the Medical Student Cognitive Habits and Growth Evaluation (CHANGE) Study, a large longitudinal study of student experiences among first-year medical students who matriculated in US medical schools in the fall of 2010. For detailed study protocol information, please refer to Phelan et al. [20, 21] . We sampled medical students using a stratified multistage sampling design. In the first stage, we selected 50 medical schools from a total of 131 MD-granting US schools using a proportional to (class) size sampling methodology. One of the 50 schools sampled for our study was a military school that had highly unique features, including acceptance policies, curriculum structure, and student characteristics. Due to concerns about the generalizability of our study findings, we excluded this school (n = 169) from analysis. Historically, Black medical colleges were not included in our sample of schools. In the second stage, we recruited first-year students from the selected schools using a combination of student-provided emails and a commercially available list of medical students, initially, then a snowball sampling strategy. The institutional Internal Review Boards approved the study. All students who completed the survey received a $50 incentive for participation.
Between October 2010 and January 2011, a total of 4732 first-year medical students completed the baseline survey representing 81 % of the 5823 students invited to participate in the study and 55 % of all 8594 first-year students enrolled at the 49 sampled schools (see Phelan et al. [20, 21] for a participant recruitment flowchart).
Study Sample
Because this study focuses on the experiences of students who identify as Black/African American, our analyses focused on medical students who exclusively self-identified as Black/ African American (N = 243; see Table 1 for additional sample characteristics). Research on multiracial individuals suggests that they tend to have multiple racial identities, rather than identifying solely with being African American. Further, multirace individuals may thus have different social experiences (from African American individuals) [26] . Taken together, students who identified as more than one race (in addition to Black/African American) were excluded from the sample (N = 58).
Study Measures
Outcome Measures
Well-being (depression, anxiety, fatigue, and stress) We assessed depression, anxiety, and fatigue using three validated instruments-the PROMIS Depression Short Form (eight items), the PROMIS Anxiety Short Form (seven items), and the PROMIS Fatigue Short Form (five items). Participants responded to each item on a 5-point Likert-type scales ranging from 1 Never to 5 Very Often [22] . We calculated the mean for each scale with higher scores indicating higher levels of [22] . A higher PROMIS t score represents more of the concept being measured; therefore, a t score of 60 is one SD worse than average. Perceived stress was measured using the Short Perceived Stress Scale, a 4-item self-report measure that assesses the amount of stress the individual has felt in the past month. Participants responded on 5-point Likert-type scales ranging from 1 Never to 5 Very Often. Higher scores indicate higher levels of perceived stress. We created a mean scale score (alpha = 0.69) [23] .
State Level Self-esteem State self-esteem was measured using the 11-item Global State Self-Esteem scale. This measure assesses an individual's self-esteem at a given point in time using items such as BI feel confident about my abilities^and BI worry about whether I am regarded as a success or a failure.^Participants responded on 5-point Likert-type scales ranging from 1 Not at all to 5 Extremely. Higher scores indicate higher levels of state self-esteem. We created a mean scale score (alpha = 0.83) [26] .
Predictor Measures
Acceptance Medical student acceptance was measured using a previously validated 2-item acceptance measure, which was adapted from Murphy, Steele, and Gross [24] to be medical school specific. This measure assessed the extent to which students felt like they were accepted in medical school using items such as BTo what extent do you feel like you are accepted in medical school?^Participants responded on 5-point Likert-type scales ranging from 1 Not at all to 5 Extremely.
Higher scores indicate higher levels of perceived acceptance. We created a mean scale score (alpha = 0.83).
Racial Identity Centrality This study used four items from the centrality subscale of the Multidimensional Inventory for Black Identity (MIBI) to assess racial identity. The MIBI is a 56-item measure developed to assess the three stable theoretical dimensions (centrality, ideology, and regard) outlined by Sellers and colleagues' model of racial identity: the Multidimensional Model of Racial Identity (MMRI) [27] . The MMRI is a theoretical model that represents a synthesis of ideas from many existing models of African American racial identity (in African Americans college students and adults) [25, 28] . Given our interest in understanding the significance of race to an individual's self-definition, we selected items from the centrality scale to measure the extent to which being African American is central to the respondents' definition of themselves (e.g., BBeing Black is important to my self-image^). A higher score on the centrality scale is indicative of race being a more important aspect of the self. We created a mean scale score (alpha = 0.79).
Everyday Discrimination Everyday discrimination was measured using a previously validated 9-item measure [29] . This measures the extent to which participants experience discrimination and unfair treatment throughout their daily lives with items such as BIn your day-to-day life how often…[are you]…called names and insulted?^Participants responded on 6-point Likert-type scales ranging from 1 Never to 5 Almost every day. Higher scores indicate greater everyday discrimination. We created a mean scale score (alpha = 0.91).
Covariates
All students included in the present report self-identified as African American. Standard demographic questions were used to measure gender, age, and socioeconomic status. Socioeconomic status was categorized into three groups: low-middle SES (family income of less than $10,000-$74, 999), upper-middle SES ($75,000-$249,999), and upper SES ($250,000-$500,000 or more) [30] .
Analyses
Because each participant completed each item of interest, we computed one score per participant for each measure used in our analysis strategy. All of our analytic models treated participant as the unit of analysis and examined the extent to which various individual-level scores could be used to predict measures of individual well-being. We fit separate ordinary least squares (OLS) regression models predicting each outcome variable. We tested the interactive effect between racial identity centrality and everyday discrimination by including a product term in the model. In cases where this interaction was statistically significant, we described it further by refitting the model with the zero point of everyday discrimination set to one standard deviation (SD) above or below the mean. Regression analyses were conducted to test whether medical student acceptance mediated the interactive effect of discrimination and racial identity centrality on self-esteem and well-being at high, but not low, levels of everyday discrimination using model 8 of Hayes' PROCESS macro [31] . This macro estimated two regression models, one using racial identity centrality, everyday discrimination, and their interaction to predict perceived acceptance and one using racial identity centrality, everyday discrimination, their interaction, and perceived acceptance to predict well-being. To obtain the indirect effect of interest, the slope associated with the interaction term in the model predicting perceived acceptance was multiplied by the slope associated with perceived acceptance in the model predicting well-being. The bounds on this product were estimated via a bias-corrected confidence interval based on 1000 bootstrap samples. That is, the model allowed us to assess whether the relation between racial identity and decreased psychological well-being and self-esteem is explained by a decrease in perceived acceptance when everyday discrimination is high, but not low.
Results
Results from six regression models revealed that both racial identity centrality and everyday discrimination were associated with negative outcomes. Specifically, as racial identity centrality increased, depression, anxiety, perceived stress, and fatigue increased and state self-esteem decreased. Similarly, as everyday discrimination increased, depression, anxiety, perceived stress, and fatigue increased and state self-esteem decreased (see Table 2 ).
In most of these models, there was a significant interaction between racial identity centrality and everyday discrimination. Among participants who experienced higher levels of everyday discrimination (+1SD), racial identity centrality was associated with increased depression, anxiety, perceived stress, and fatigue and decreased state self-esteem. Among participants who experienced lower levels of everyday discrimination (−1SD), racial identity was unassociated with these outcomes, except that it was weakly but significantly associated with lower state self-esteem (see Table 2 ).
Six moderated mediation regression analyses revealed the expected mediational effects. When everyday discrimination was high, racial identity was negatively related to perceived acceptance in medical school, and this in turn was related to increased depression, anxiety, perceived stress, and fatigue and decreased state self-esteem. Perceived acceptance in medical school did not explain the relation between racial identity centrality and these outcomes when everyday discrimination was low, however, and the confidence intervals included zero (see Table 3 ).
Discussion
Results from this national survey of first-year medical students indicated that high levels of racial identity centrality and discrimination together contributed to poorer well-being (higher levels of depression, anxiety, fatigue, and perceived stress and lower levels of state self-esteem). The observed interaction between racial identity centrality and everyday discrimination further suggests that discrimination may be particularly harmful for African American students who perceive their race to be central to their personal identity. These findings build on an initial study [6] , which determined that African American students for whom racial identity was more central to their definition of themselves were more likely to experience depression and anxiety symptoms in their first year of medical school. The present analysis clarifies this relationship by showing that identity centrality may only be related to wellbeing for students who are exposed to frequent instances of discrimination. The new findings also build on the initial paper by exploring the role of acceptance as a mediator of the relationship between identity centrality and poor well-being. In brief, for students who experienced high levels of everyday discrimination, racial identity centrality was associated with lower perceived acceptance in medical school, which was further associated with poorer well-being. This is consistent with the social psychological literature on social identity, which shows that African American students' attunement to Table 2 Regression coefficients for the effects of everyday discrimination and racial identity on self-reported depression, anxiety, fatigue, perceived stress, and state self-esteem (controlling for gender, age, and socioeconomic status) The pattern or significance of results did not change when controlling for percentage of Black/African American students **p < 0.01; *p < 0.05; + p < 0.10 a Previous research suggests that class may affect psychological well-being; thus, it is included as a covariate. However, it is not central to the goals of this paper environmental cues that signal negative judgments, stereotypes, and treatments is tied to the extent to which they feel accepted in that environment, and that feeling accepted is related to positive psychological outcomes [31, 32] . None of the covariates (age, gender, and income) were consistently related to the outcomes of interest. The lack of an income effect may be due to the fact that the majority of African American medical students in our sample came from higher SES families. However, one limitation of this study is that we did not examine the impact of potentially important stressors such as family and significant other issues and financial burdens on the students' well-being. Moreover, it is possible that certain factors may interact with racial identification to buffer African Americans students from the stressors they may encounter in medical school. While it is beyond the scope of this paper, future research should examine the extent to which other resources and stressors may affect well-being. Medical school is an elite, often predominantly White, environment that attracts students who are psychologically invested in their academic success. A substantial body of research reveals that, in contrast with African American students who dis-identify with academics as a domain of self-esteem, African American students who strongly identify with academic achievement are highly susceptible to stereotype threat (a psychological state created by awareness that one's group may be judged negatively because of a stereotype) [32] . Stereotype threat undermines well-being and academic performance, and is likely to be activated for these students during medical school, because of the emphasis on intellectual prowess and the relatively low number of other students of color. For students with higher racial identity centrality, feeling stigmatized because of race may also activate more general identity threat that further undermines adjustment in new settings. Cohen and Garcia's [33] Identity Engagement Model (IEM) proposes that when African Americans encounter situations in which they believe that those within their environment may link their group identity to negative stereotypes, they devote considerable attention and energy to monitoring for cues of bias. In addition, there is a well-documented literature describing the experiences of racial harassment and discrimination by medical students in the USA [13, 14] . The process of monitoring for bias and more experiences of discrimination lead to increased cognitive demands and, as a result, increased stress. Our findings are consistent with this model, showing that students for whom these cues are particularly salient (i.e., frequently noticed and relevant to a central component of identity) experience greater stress.
These findings are important in that they illustrate that medical school environmental factors may interact with medical students' individual-level factors to impact their sense of fit and ability to cope with stressors in medical school. Under many circumstances, belonging to a particular social category or group may provide a support network, facilitate effective coping strategies against stressors, and promote positive selfesteem [27, 29] . However, for African Americans, particularly with high racial identity centrality, which promotes greater social connectivity to in-group members [18] , building such networks in medical school may be difficult. This lack of social support may negate the beneficial effects of a strong racial identity for well-being. Recognizing the need for a more diverse physician workforce, many medical schools have made concerted efforts to increase the number of African American medical students in their institutions. However, little is known about the impact of increased diversity for those from these minority backgrounds. While some may argue that social characteristics become background variables in the face of an overwhelming medical student culture [30] , our findings suggest the opposite. Professional socialization is real but may not supersede racial identity for many minority group members. In order to successfully train African American medical students in a healthy way, medical schools must become more aware of the important role that race plays in the medical school experience.
Thus, our findings speak to the need for institutional change that includes commitment and action towards inclusivity and the elimination of structural racism. Creating an The pattern or significance of the results did not change when controlling for percentage of Black/African American students a 95 % confidence interval does not include zero institutional environment that is fair, equitable, and inclusive is vital to promoting a sense of belonging and maintaining the well-being of medical students. Indeed, a recent study has found that a negative diversity climate in medical schools is harmful to the well-being of all medical students regardless of their race/ethnicity and is associated with increased implicit racial bias among non-Black students [33] . Medical schools must seek to systematically document and understand the aspects of their institutional climate that contribute to both equity and inequity. They must become comfortable discussing issues of everyday racial discrimination and the impact that it has on their students as well as the society at large. Recognizing the pervasiveness of the value system and culture of medical training institutions and how this system manifests itself on an individual level by impacting the well-being and self-esteem of some trainees will go a long ways towards improving the health of African American medical students, particularly those who identify highly with their race.
